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Role of Information and Communication Technologie®n the War against Terrorism and
on the Development of Tourism: Evidence from a Panef 28 Countries

Abstract

This study aims to examine the dynamic relationrshgmong information and
communication technologies (ICTs), internationalrtem, and terrorism in 28 countries from
1998 to 2016. Three weighted indices were congtdutd gather the following factors: i) “war
against terrorism” by military factors, ii) ICTs lajfferent communication technologies, and iii)
tourism demand by tourism factors. Results conftrieat the potential determinants of the war
against terrorism include computer and communioatervices, secure Internet servers, per
capita income, and trade openness. The key factbi€T development are armed forces
personnel, arms imports, military expenditures,qagrita income, and trade openness, which can
be effectively utilized for the war on terrorisnr@ss countries. Per capita income, trade, foreign
direct investment inflows, and military expenditsireubstantially increased inbound tourism,
whereas tourism demand increased computer and coitaion services, Internet users, and
trade openness. Results also showed that armedsf@@rsonnel, arms imports, and growth-
specific factors substantially increased tourisroeigts, whereas high military expenditures
decreased tourism income. These findings offeruligedlicy implications. One key conclusion
drawn from this study is that ICTs play a potetyialital role in supporting the war against
terrorism and the development of tourism acrosscm®s.

Keywords: ICTs; International tourism; War against terroridvtititary expenditures; Arms
imports.

1. Introduction

The world has witnessed a frightening exponenti@kaase in terrorist attacks. The
Global Terrorism Database (GTD) suggests that thake been at least 8,441 terrorist attacks
worldwide with 15,396terrorism-related casualtidhis is a grim situation that has to be
mitigated by sound economic policies (LaFree angd) 2007). In addition to the staggering
human toll, terrorism also slows down a countryevelopment and negatively affects tourism-
related businesses, foreign investments, and stauket prices (Mueller and Stewart, 2014).
The September 11US terrorist attacks resulted proegmatelyUSD200 billion of cumulative
losses. The global war on terrorism has an estonadst of USD 3.3 trillion, which is equal to
27% of the world GDP (Carter and Cox, 2011; Trof@13).The key drivers of terrorism are
often rooted in pursuing religious agendas (e.gQaeda and Taliban) or attaining perilous
political goals. Manipulating the hearts and minfipeople is one of the most effective methods
that terrorists use to achieve their goals. Intgonal media often portray dramatic accounts of
terrorist attacks (e.g., the progressing mediadopilaround terrorist attacks by an organization
called Boko Haram, which is active in Nigeria). 8anaccounts of horrific terrorist attacks have
also been reported in Pakistan, Yemen, and the &oAgproximately 5,000 civilians were
killed by Boko Haram from 2007 to 2012, androuglBlyill6 people were killed in Pakistan
during the same period. Furthermore, the GTD indikdhat Somalia has an index value of
6.944(Blanchard, 2014; Campbell, 2014).

Terrorism is widely defined as the capability o thhedia to galvanize the spread of news
related to terrorism attacks worldwide. Krueger dMaleckova (2003) argued that terrorism is a
planned activity that aims to affect a group of gleowith fear and dread instead of directly



causing damage. Campos and Gassebner (2013) ceddiuat the media may be the smartest
way to promote terrorist agendas because terrarsstally aim to instill fear among people. The
policies of counterterrorism departments are oftefensive in nature. The main facets of the
direct-action approach to terrorism involve disniiagtterrorist training campuses, retaliating
against a state sponsor, gathering intelligence,faeezing the bank accounts of terrorist. The
defensive approach often relies on preemptive nieassuch as enhancing border security and
enacting technological barriers, including bomb ametal detectors (Arce and Sandler, 2005).
Several policies adopted by counter terrorism depants ostensibly lean toward the direct-
action approach. Counter terrorism endeavors shaulitally address the root cause of
terrorism, with a specific end goal of anticipatitegroristic acts before it happens. The number
of alternatives taken depends on human, finanarad, political assets, which the United States
has contributed to the agenda. The policies arptadao determine the underlying causes of
terrorism, which usually occurs owing to deficieasources. The objective of the current study
is to identify the terrorism factors and which fastdrive terrorism and oppression while taking
into account the end goal of improving asset atiocato shape a superior counter terrorism
strategy.

Tourism is frequently characterized in view of thetivation behind utilizing statistical,
legislative, or industrial studies. An anomaly aésuerges regarding whether tourism is in fact
an industry or an area. This, in itself, is a fatigsue because efforts are made to measure the
commitment made by numerous tourists that addunsim instead of elements that provide the
food and other requirements of visitors (e.g., ¢tanffices, convenience). Putting aside these
philosophical issues, specialists have embracedstoudefinitions in light of factual and
specialized limits (Netto, 2009).Tourism for thelesgurpose of business is considered a
premature adopter of innovation (Flouri and Buhal®004). The elements influencing
technological reception by tourists are differemini those of business travelers, which have a
different inspiration for traveling (Middleton ek ,a22009).Worldwide tourism receipts increased
by 4% in 2012, i.e., the money expended by traselacreasedtoUSD1,075 billion. This
amounts to a 4% increase in tourism entries overdarlier year, which were atUSD1,035
million in2011. Furthermore, an additionalUSD21dlitm was recorded in receipts from
international tourists’ arrival and transport, dahd total exports produced by worldwide tourism
in 2012amountedto USD1.3 trillion (WTO, 2013).TrAvend tourism indicate monetary
accomplishment, but this does not shield it frora #vil vitality of terrorism. Furthermore,
natural and manmade tragedies influence the upsafrgmirism. The risk of terrorism tends to
undermine potential tourism revenues significantind fear of terrorist aggression and
animosity is considered the norm today. Howevepeets indicate that these started in the
September 11 US terrorist attacks. Terrorism amdidm composing has a couple of terrorist
attacks point of views in concentrating on vacaisnor the businesses, and the effects of fear-
mongering on tourism requires corresponding resgofi®m the tourism industry. Terrorism as
a type of political articulation dates back to 6A.when Jewish revolutionaries (also known as
Zealots) restricted Romans from settling in Patestand began a terroristic militant fight to
force the Romans out of Palestine (Poland, 198Bla8beck, 1988).

The World Tourism Organization stated that touasival in 2010 was approximately
940 million, which is roughly a 7% increase frone tprevious year. Apparently, the tourism
industry has a high growth potential of approxirhatg% annually (UNWTO, 2011). The
tourism industry can acquire opportunities in tharket by utilizing the Internet (Gratzer et al,
2004),e.g., China is quickly turning into a souotdourists as more and more Chinese citizens



frequently travel abroad (Xiaogiu Ma et al., 2008 spread of information and communication
technologies (ICTs) considerably affects the econarh a nation and the development of
worldwide tourism development, particularly in letsveloped countries(UNCTAD, 2004).In
any case, a computerized role exists between toomdskets and goals inside and between
nations, and this disparity leads to the so-catlggtal breakup (Minghetti and Buhalis, 2010;
Shanker, 2008). Computerized devices emerge fr@rirtequality that bars nations, particularly
less-developed nations, from potential openingthéntourism market. In previous years, many
of the important changes occurred in the areagafkstructure and global economics because
of the invention of ICTs, which play a vital role @conomic growth and development and offer
new opportunities for tourism at a global levelodRicts that are related to tourism, such as
hotels, restaurants, travel agencies, or tour ¢mesacould globally influence the tourism
industry. Therefore, the strength of ICTs is veryci real. ICTs turn the local market into a
world market. By using ICTs, firms can survive egsand even improve their market position. In
the tourism industry, the quantity of competitorsreases day by day.

The real question is how can countries reframe t@UxHsm—terrorism policies under
strategic guidelines to improve tourism by incregsiCTs and mitigating terrorism and to
provide security to tourists across countries. Tquestion is important in formulating robust
policies that are in line with international cafts peaceful and secure tourism. Therefore, this
study formulated the following subquestions to eaté empirical data for conclusive findings:

i) Do ICTs support the war against terrorism atabgl scale?

i) To what extent do ICTs help increase inbounatitm?

iii) Will there be a crowding-out effect betweenlitary expenditures and tourism expenditures
across countries?

iv) Will tourism income and arms support across ntoas increase because of smart
technologies?

These questions require an in-depth study of th&—i€rorism—tourism nexus to
formulate policies for creating global peace andrvtmmy in tourism-rich places via embodied
smart technologies. This study has the followirggesch objectives:

* To examine the dynamic linkages among ICTs, intewnal terrorism, and tourism in a
panel of selected countries

* To determine the extent of the effects of intewral terrorism on the tourism industry
across countries

* To analyze the role of ICTs in the war againstaigsm and in the development of
tourism across nations

Rigorous empirical work is needed before soundcgoinitiatives can be proposed for

identifying terrorist activities and promoting team via smart ICTSs.

The study has a novel contribution to existingréitare because previous studies largely
endeavored to assess the tourism—terrorism next®wyievaluating the effects of ICTs. The
role of ICTs in promoting the war against terrorissnobviously important because it can
promote the agenda of tourism, which is to incraagesafe and healthy visitation of tourists
spots. Existing literature is mainly divided intbrée main themes:the role of terrorism on
tourism (Asongu et al., 2019a,b;LanouarandGoai@d9Xaramelikli et al., 2019),the role of
ICTs in promoting tourism (Buhalis, 2019; Alabau-Moya and Ruiz-Molina, 2019),and the
nexus between ICTs and terrorism (Scrivens and @gn®2019; Bazarkina, 2019). The current
study has a unique standing vis-a-vis earlierditgne in that it amalgamates ICTs, terrorism, and



tourism in a panel setting and proposed severatyamplications to promote tourism by
increasing ICT utilization and military expendituaktourist destinations.

2. Stylized Facts, Theoretical Underpinnings, and iterature Review

The definitions of terrorism are controversial hesm of the issues surrounding the
identification of terrorist activities and becauserrorism advances the judgment of the
performing artists, which may reflect ideologicalpmlitical biases (Gibbs, 1989). Terrorists are
considered the normal actor in terrorism, and thisnportant to understand (Li and Schaub,
2004). They act violently togarnera response froentarget population. The casualties or objects
of terrorism attacks have minimal characteristicemives to the terrorist group; however,
terrorists speak to a bigger audience, whose ragptive terrorists look for (Crenshaw, 1981).
Earlier studies connected the link between temor®d tourism in different economic settings.
For instance, Lutz and Lutz (2020) confirmed thgatize effect of the September 11US terrorist
attacks on tourism in the Caribbean. The study esighed the need to mitigate negative
terrorism externalities to increase foreign tourisma region. Adeloye et al. (2019) discussed the
strong linkages between domestic terrorism andiswuand argued that the risk of terrorism
decreases the travel decisions of tourists, whiebatively affects the tourists’ selection of
tourism spots where domestic violence is exacedbai@nouar and Goaied (2019) investigated
the possible effects of terrorism and politicallerece on inbound tourism in Tunisia by using
data from 2000 to 2016. The results showed thatedtimterrorism has a severe negative effect
on international tourists’ activities, and its effés far greater than that of international tamor.
Political shock also influences the decision ofrigts to visit a particular country. There is a
great need to defeat political violence and dorodstirorism by improving institutional quality,
and it also depends on the amount of money spethie@war against terrorism in a country. A
few other studies further established the link lBetvterrorism and tourism in countries, such as
Lebanon and Turkey (Bassil et al., 2019; Aktas, QY0European countries, Europe and the
United States (Stankova et al., 2019), OECD coesit(Harb, 2019), a panel of 113 countries
(Kollias and Papadamou, 2019), and a panel of dbitdes (Niks¢Radi et al., 2019). These
studies ostensibly concluded that the risk of t&mo decreases tourism activities across
countries and necessitates the formulation of gtrgolicies for galvanizing substantial
expenditure on the war against terrorism for thkesaf offering safe and secure tourist
destinations to international tourists.

The role of tourism in economic growth is frequgmtiscussed in literature, and previous
studies confined their findings in three differatimensions. First is the tourism-led growth
(TLG) hypothesis, which implies that tourism wor&s an engine of economic growth and
increases economic activities by generating ecoagmofits in the form of high tourism
receipts. Therefore, the causality that moves ftoaorism to economic growth suggests that
tourism is important for increasing economic growilnich supports the “growth hypothesis”
across countries (Wu and Wu, 2019; Zhang and CRh@h9; Skrinjaré, 2019). Second is the
growth-led tourism (GLT) hypothesis, which impliggat continued economic growth attracts
international tourists to increase their visitatimndifferent tourist destinations. The causality
that moves from economic growth to tourism suppthts “conservation hypothesis.”Several
studies support the stated argument that favor&the hypothesis (e.g., Shaheen et al., 2019;
Nassani et al., 2019; Li et al.,2013;Jalil et 2013). Third is the bidirectional causality between
tourism and economic growth, which states that batiables jointly move in the same two-way
direction; therefore, the government needs conataarefforts to promote both of them together



and obtain maximum revenue generation and employmesmotion (Antonakakis et al.,
2019;Anser et al., 2019). Katircioglu (2009a) peried a case study of the Turkish economy by
using time series data from 1960 to 2006 and eteduthe causal relationship between national
economic growth and tourism. The result confirmedther the TLG nor GLT hypothesis (or
feedback relationship), but it shows that a “norused’ relationship exists between both
variables. The study emphasized the need to eealhattourism—growth nexus by using several
socioeconomic and environmental factors to findusbbnferences in a given country’s context.
Katircioglu (2009b) performed a case study of Cgpta evaluate the tourism—trade—growth
nexus and confirmed the GLT and trade-led tourigpotheses in the country. The study argued
that governments should manage the beauty of alilha@ritage and tourist sites to attract foreign
tourists and boost the country’s economic growttin€ioglu (2009c) further evaluated the TLG
hypothesis in a case study of Malta and confirnted feedback relationship between the two
stated variables. There is a dire need to improfrastructure that affects a country’s economic
growth, and this approach is likely to result itoarism upsurge in a country. Katircioglu (2010)
included higher educational growth in the nexuswmeen tourism and economic growth in
Northern Cyprus and confirmed the TLG and educdtongrowth hypotheses in that country.
There is a greater need to promote higher educatitnch affects tourism expansion and
continued economic growth. Khan et al. (2019) aredythe key determinants of tourism in a
panel of 21 countries from 2006 to 2016 and disceethat logistics play a key role in
increasing tourism under financial and regulatorgasures. Therefore, the viability of these
stated factors leads to an increase in a coungg@omic growth. Qureshi et al. (2019)
emphasized the need to develop sustainable toynadicies to attract more foreign tourists and
ensure that they feel safe, happy, and healthyoaism spots. This further translates into
increased economic activities across countries.eAres al. (2019) collected data from G7
countries from 1995 to 2015 to assess the causatioreship between sustainable tourism
indicators and a country’s economic growth. Thegfcoed the feedback relationship between
tourism-derived income and economic growth, thugh@&r verifying the tourism-associated
emissions across countries.

The web is changing the requirements of consumbosate progressively becoming less
trustworthy, take more continuous short-term vacesj and take less time in selecting and
consuming a tourist item (Werthner & Ricci, 200Bronomic effects have a bearing on many
obvious effects of tourism. Many of these effects development related and usually encourage
employment and other social influences by coordigathe activities and services for broad-
based growth. Companies that are related to touridirectly play a crucial role in creating such
types of effects. The already stressed involvenoérgubstances (e.g., elements that actualize
their central goal as a team with a similar kinduatlertaking or incorporate different subjects)
appears to be vital in the formation of significaatue chains, notwithstanding the geographic
scope and character of the business. This warrdrgs requirement for learning new
technologies. ICTs offer the capacity to encouragehanced focused performance via
networking, bunching, and arranging partnershipgdifionally, it offers extravagant substances
that are progressively required by buyers (Bra®0g2.

Berger et al. (2009) reported that several keyfeatinfluence the success of a tourism
e-business. These features include the exchangefaymation and social interaction among
travelers, abundance of information on the Interagfish ideas of tourism products, attractive
business-related product presentation, and entiteagel destinations. Tourism managers are
those who focus on attaining a project’s compeditidvantages, holding new technologies, and



taking part in the planning process for technolabiapplication to identify new users and
manage their developments (Moutinho and Vargasi®mmc2018). Most of the tourist
administrators prefer clients that arrive with danigoals. Special consideration should be given
to consumer loyalty and complaint management becgasitive informal exchange is the
aftereffect of happiness. The former should be wda@bserved while keeping in mind the end
goal of distinguishing issue zones and making \ajustments to improve client satisfaction
(Gursoy and McCleary, 2004). Therefore, these sesvshould be continuously observed. The
vision of this study is to exhibit special focus thre tourism industry by using information
technology, which improves the cost- and price-cetiipeness of the travel business
worldwide. Table 1 shows recent literature on tRa-terrorism—tourism nexus to address
research problems across countries.
[Table 1 here]

The review of pertinent literature suggested tlealidvay to achieve the stated research
problems. The review of literature also concludédt tICT expansion is imperative for
monitoring terrorist activities, the risk of teriem, and its resulting negative effect on the
tourism industry across countries. Long-term peBdcire warranted to address the given research
gap(s) of the study. Among which, an increase ifitany expenditures would be deemed
desirable in reducing international and domestimtesm. Policy makers can also benefit from
ICT expansion to determine the extremists’ actgitacross countries.

3. Data Source and Methodology

The ICT variables employed in this study includeajnputer, communication, and other
services (% of commercial service exports); ii)etnet users (% of population); iii) secure
Internet servers (per 1 million people); and iv)mte cellular subscriptions (per 100 people).
The study used the following factors for war agatesrorism: i) military expenditures (% of
GDP), ii) arms exports (USD), iii) arms imports (D)$ and iv) armed forces personnel (total).
Tourism development is represented by i) the nunabeourist arrivals, ii) number of tourist
departures, iii) tourism receipts in USD, and @yirism expenditures in USD. This study used
some miscellaneous factors, such as i) per caf® (& constant 2010 USD, trade openness in
% of GDP, and FDI inflows in % of GDP. These valesbwere taken from the World Bank
(2017) database. The countries are selected frerkbbal Terrorism Index (2016) published by
The Institute for Economics and Peace (Sydney, rAlis}. Countries that are the least affected
by terrorism and highly affected by terrorism haveex valuesofO and 10, respectively. The 28
sample countries selected from the Global Terrofistiex had index values of 5 to 10.Table 2
shows the details of the sample countries.

[Table 2 here]

The study benefits from the research inquiry of igoet al. (2019a), who showed the
various drivers of tourism worldwide (the number afmed forces personnel, military
expenditures, and law and order situation). Theseerd are largely affected by domestic
political instability, violence, and crime rate. dih study emphasized the need to create peace
and harmony on tourist destinations to increasetgand healthy visitation across countries.
Asongu et al. (2019b) further endorsed similarifigd by using a large sample size of countries
and argued that global insecurities lead to deeckasurist arrivals. They stressed the
importance of providing safe tourist destinationgwgupport. Harvey et al. (2019) discussed the



viability of international terrorism in differentcenomic sectors that need fair and long-term
policy implications for escalating global organipat. Dabé¢ et al. (2017) developed the

research framework for evaluating the terrorismsitmn nexus and found that the tourism
industry is considerably affected by the numberte@forist cases in tourist destinations.
Therefore, long-term policies for providing safeddmealthy tourism are imperative to secure a
country’s economic growth.

The study discusses and links the *“risk theory” dmthovation diffusion theory”
separately and then integrates both theories ibdokdrop of the ICT—terrorism—tourism nexus
across countries. The “risk travel theory” framed Roehl and Fasenmaier (1992) classified
international tourists into three major groupsk meeutral, functional risk, and place risk. The
risk-neutral group remains safe and secure indbdst destination and does not intend to take
any risk in the form of “functional risk” and “placrisk.”"Hence, these tourists run off with an
unsafe and insecure form of tourism in their subeag visitations. The functional-risk group
would be highly reluctant because of organizatidagilire regarding the effective promotion of
tourism. Therefore, institutional failure leaves thromotion of tourism behind in attracting
foreign tourists. The place-risk group perceives tisk related to the selection of tourism
destinations, which affect the tourists’ preferefarea specific place.

Rogers and Williams (1983) developed the innovatiifiusion theory, which determines
the motives behind the use of new technologiegsidetc., by the customers so that economic
activities can be comfortably performed. Dabphetakt (2012) discussed the viability of
innovation diffusion theory in the context of ak&holder's selection of sustainable tourism
destinations, and they argued that innovations evée helpful for conveying communication
channels for valuing the sustainable tourism chéocehealthy visitation. Under the domain of
diffusion theory, the “theory of reasoned actiomvdloped by Fishbein and Ajzen (1980) has
seen more success in information system reseatah.“t€chnology acceptance model” is the
modified version of the “theory of reasoned actiamhich is widely used in understanding the
intention of international tourists toward the usfea specific technology (Kim et al., 2008;
Usoro et al., 2010; Tom Dieck and Jung, 2018).

The study connected both the “risk travel theomti d&innovation diffusion theory” to
examine the possible relationships among ICTspfiem, and tourism across countries. On the
basis of this discourse, the study used the folgwaquations to analyze the dynamic linkages
among terrorism, tourism, and ICTs in a panel 3gtti

Modell: The Effect of ICTs on the War against Terrgism (WAT)
InNWAT),; = 5, + B,In(CCY);; + B, In(IU),; + B, In(3T);; + B, In(MCS),; + S5 In(GDPPC);, +

Bs In(TOP);, + 5 In(FDI); + &,

0]
Modelll: The Effect of ICTs on Tourism Developmen{TD)
In(TD);, = B, + £, In(CCY); + B, In(1U);, + 55 In(ST);, + B, In(MCS),; + 5 In(GDPPC);, +
B5 In(TOP);, + 5, In(FDI), +¢&;

()

Model 1ll: The Effect of Military Actions on Inboun d Tourism and Tourism Income



In(INBOUND) = 3, + 3, In(ME),, + 3, IN(ARMSEXP)., + 3, In(ARMSIMPORT)., + /3, In(AFP),,
+ B, In(GDPPC) + 3, In(TOP), + 53, In(FDI) + &,

(I

IN(TINCOME) = g, + B, In(ME),, + £, INn(ARMSEXP),, + 5; IN(ARMSMPORT),, + 3, In(AFP),,
+ 5, In(GDPPC) + 3, In(TOP),, + £, In(FDI) + &,

(V)
Model IV: The Effect of Military Actions on ICTs
In(ICT) = B, + B, In(ME),, + 5, IN(ARMSEXP),, + 5, IN(ARMIMPORT),, + B, In(AFP),, y
+ 3, In(GDPPC) + 3, In(TOP),, + 3, In(FDI) + ¢, > )
where WAT represents the war against terrorism; fHpresents terrorism development;
INBOUND represents number of tourist arrivals; TIBKME represents tourism income; ICT
represents information and communication technekygi CCS represents computer,
communication, and other services; U represerttsret users; SIT represents secure Internet
servers; MCS represents mobile cellular subscribBi& represents military expenditures;
ARMSEXP represents arms exports; ARMSIMPORT reprssarms import; AFP represents
armed forces personnel; GDPPC represents per capBgTOP represents trade openness; FDI
represents FDI inflows; “In” represents the natloglrithm; “i” represents the number of cross-
sections; and “t” represents the time period; angepresents the error term.

Phillips and Hansen (1990) first introduced thdyfuhodified ordinary least squares
(FMOLS) regression. The purpose of the FMOLS resjoesis to estimate the cointegration
regressions. The least square is converted ineh& sorrelation effects because of the FMOLS
regression for the endogeneity in the regressorgrevent the outcome from being a
cointegrating association. The general behavigresided from this study, thus making it easy
to examine the asymptotic behavior of FMOLS in nieaeath full rank 1(1) regressors.

The study also developed an asymptotic theory base@&MOLS for the purpose of
implication. The “limit theory” for the Wald tesncludes the linear mixture of chi-squared
variates, which is based on the FM estimator. @tgibution is limited by the conventional chi-
squared circulation, with degrees of opportunityieglent to the limitation quantity. Therefore,
in FM time series regressions, the valid asymptoéist is constructed using the critical
conventional values. This model is used in expenialeapplications and in testing the causality
in VAR estimation.

The study constructed three different indices bpgigrincipal component analysis to
capture the relative weighted components for waairesg terrorism (represented by WAT),
tourism demand (represented by TD), and informatéord communication technologies
(represented by ICTs).WAT comprises four factorsr \egainst terrorism, including military
expenditures, arms exports, arms imports, and arioees personnel. TD comprises tourism
income, tourist arrivals, tourism expenditures, émarist departures. ICT comprises computer
and communication services, Internet users, setoternet servers, and mobile cellular
subscriptions. Table 3-5 shows the PCA matrixtioee indices.

[Table 3 here]

Panel A in Table 3 shows the eigenvalues of fouiatsées with different percentages of
proportion. Factors 1 and 2 have eigenvalues 092 Witha54.18% proportional value and



1.0248 with a proportional variance of 25.62%, es$pely. The eigenvalues of the third and
fourth variables are 0.633with a percentage propomnf 15.83% and 0.149 with a percentage
proportion of 3.74%, respectively. Panel B showes ¢igenvectors of PC1 to PC4. PC1 is the
most desirable factor that has a maximum additalees Table 4 shows the PCS matrix for the
TD model.

[Table 4 here]

Panel A in Table 4shows that the eigaresof the first, second, and third factors are
2.545, 0.301, and 0.153, respectively, and thesgesahave proportional values of 84.84%,
10.06%, and 5.10%, respectively. Panel B considiseoeigenvectors of PC1 to PC3. PC2 is the
most reliable factor because it shows the highesievamong all PCs. Panel C shows the
ordinary correlation between the variables. Tabsta®ws the PCA matrix for the WAT index.

[Table 5 here]

Panel A in Table 5 shows that the eigenvalues effitist, second, and third factors are
1.708, 1.016, and 0.274, respectively, and thesgesahave proportional values of 56.96%,
33.89%, and 9.14%, respectively. Panel B consistseoeigenvectors of PC1 to PC3. PC2 is the
most reliable factor because it shows the highasievamong all PCs. Panel C shows the
ordinary correlation between the variables. Coti@ta shows the positive and strong
relationships among the variables, except AFP arif] Mhich have a negative and weak
correlation between them.

4. Results and Discussions

Table 6 shows the summary of the panel unit rosistéor the ready reference, i.e., the
Levin—Lin—Chu t-test, which is used to check thatisharity of variables at level form and at
their first difference form. At the level, AFP, AR} CCS, FDI, MCS, ME, and TOP have
significant values and were stationary at levelnfowhereas the remaining variables were
difference stationary. The Im—Pesaran-Shin testvetiahat AFP, AIMP, FDI, and ME were
stationary at level form, whereas the remainingaldes are difference stationary, except IUI,
which became insignificant after the first diffecen The ADF-Fisher chi-square test confirms
that AFP, AIMP, CCS, FDI, and ME were stationarylatel form, whereas the remaining
variables were first difference stationary, excdhtl, which is nonstationary even at first
difference. Finally, the PP—Fisher chi-square tesifirmed that GDPPC, INBOUND, ITE, ITR,
[IUl, and SIS were difference-stationary variabled)ereas the remaining variables are level
stationary. It is clear from the test that all ebtes are stationary at first difference, thus
confirming the need to use the cointegrating equdby the panel FMOLS test to obtain reliable
estimates. By contrast, to check for robustness, dfudy used the ARDL bounds testing
approach for robust inferences.

[Table 6 here]

Table7 shows different panel cointegration estisiébe the given models. The results of
the Pedroni cointegration for the WAT-1 model shdwbkat the model had a long-term and
cointegrated relationship between the variablegsH@sho panel [weighted statistic], PP-statistic
panel [both at level and at weighted], and ADFistiat panel [both at level and at weighted])
were significant at a 1% confidence interval. Thessults were further confirmed by the PP-
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statistic and ADF-statistic groups, which clearkhibited that both statistics fall in the 1%
confidence interval; hence, they confided the egrdted relationships among the variables.

The WAT-II results showed that the PP-statisticgpdweighted) and the ADF-statistic
panel (both level and weighted form) had a longatand cointegrated relationship that was
exhibited at a 1% confidence interval. The resaswonfirmed by the PP-statistic and ADF-
statistic groups atal% confidence interval andtegirated relationship between the variables.

In Model-I of TD, the Pedroni results showed thatloag-term and cointegrated
relationship was present between the variablesrdicpto the PP-statistic (at both dimensions)
and ADF-statistic groups at al% confidence inter¥dle PP-statistic group also showed the
cointegrated relationship between the variabled%taonfidence interval and the long-term
relationship between the variables.

[Table 7 here]

In Table 7, the TD-1l model shows the long-termateinships and cointegrated variables
as a v-statistics panel (at level), PP-statisticehaand ADF-statistic panel (at both level and
weighted form), which are significant atal% confide interval. This result was confirmed by
the PP-statistic and ADF-statistic groups at al%fidence interval. There was no significant
value within and without the dimension factors; ¢tent is clear that there was no cointegration
between the variables in Model-3 and Model-4.Theepand group tests showed insignificant
statistics, thus confirming that the models do mahibit a long-term and cointegrated
relationship between the variables. In Model-5, seRistic and ADF-statistic panels (both at
level and weighted form) showed that there was ray-term and cointegrated relationship
between the variables. These results were alsarocwd by the PP-statistic and ADF-statistic
groups, which confirmed the long-term relationshyesween the variables at a 1% confidence
interval. The overall results confirmed that in thajority of cases, a long-term and cointegrated
relationship existed between the different modelsnce, we move forward to evaluate the
FMOLS estimator for parameter estimates. Table &vshthe FMOLS estimates for robust
inferences.

[Table 8 here]

The results show that the WAT index is influencgdI®T factors and growth-specific
factors, such as computer and communication sexyvgerure Internet servers, GDP per capita,
and trade openness. This implies that ICTs fagiorgided massive information about terrorism
and terrorism incidences and offered a workabletswl to reduce terrorism intensity across
countries. Jetter (2017) argued that in planningest for a causal effect between media scope
and resulting attacks, the specialist needs factaiaéty that can affect the media scope of al-
Qaeda even though it is generally disconnectedhéo attack plans. The study revealed that
when the quantity of passing from catastrophesréderistic or mechanical) is higher anyplace
in the planet, al-Qaeda’s scope on US TV newsvigtdhan anticipated. Therefore, it is difficult
to locate a natural tale about how the event adsdes anyplace on the planet can influence the
assault designs of al-Qaeda. The outcomes reconadahdt al-Qaeda’s scope on CNN, NBC,
CBS, or Fox News effectively empowers al-Qaedack#tin the subsequent weeks. One moment
of al-Qaeda’s scope in a 30-minute news fragmensexh approximately one assault in the
forthcoming week, which is proportionate to 4.%seks. Furthermore, the effect influenced the
planning of attacks, in addition to further incriegsthe general number of al-Qaeda attacks.
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These outcomes relayed the alert in the scope, vaipect to al-Qaeda, because it may
specifically empower psychological militant attacks

The second model was related to the ICT index, wvbanfirmed that armed forces
personnel, arms imports, military expenditures, GiePcapita, and trade openness have a
positive relationship with the ICT index. The rdsaoiplied that military factors and growth-
specific factors correspond with the ICT index; ¢erit generalized the global importance of
terrorism and ICTs. This study laid accentuationruthe ideas, the change techniques, and the
adjustments to new technological advancementsmegard to military tasks by featuring the
new adjustment of forces, which then results inrémewal of political, social, and military
procedures, in addition to their adjustments topitesent destinations. This study aimed to
conduct an exploratory inference of the effect@ivnnnovative accomplishments in the field of
military tasks (Pirnuta, 2011).

The results of the third model elaborated thateheas a positive relationship between
inbound tourism and GDP per capita (and trade ag&s)nthus implying that higher inbound
tourism is contingent on a country’s economic pariance and trade liberalization policies,
which need to be clubbed together with appropri@tenomic policies. Previous studies
confirmed the positivity between tourism and ecomogrowth in either TLG and/or GLT
hypotheses across countries (Chiu and Yeh, 201fizZakeet al., 2017;lIsik et al.,2018).

The fourth model was related to the tourism devaleqmt index, which showed that
computer and communication services and mobilelleelsubscription both had a positive effect
on the tourism development index. This finding iasher supported by a country’s economic
growth, which increases tourism demand across desnilhe last model was related to tourism
receipts (arms imports and a country’s economigvreubstantially improved tourism receipts
in a panel of selected countries).Information tetbgy plays a vital role in tourism industries.
The use of ICTs has a broad scope, and it is frejuesed in transport and lodging sectors
(Jadhav and Shivaji, 2011).

The results were further checked using the pooledmgroup (PMG) estimator to assess
the robustness of the parameter estimates. TatlleWws the PMG estimates for ready reference.

[Table 9 here]

The short-term results showed that computer andraamcation services and continued
economic growth supported the vision of the WATd dhere was a greater need to secure
Internet services for possible cybercrimes. Inltrgy term, the findings moderately supported
the short-term results and confirmed that comps#evices supported the WAT with regard to
arms importation. The results concluded that IGXdies are considered helpful in supporting the
WAT, which is important for a country’s long-termmogvth (Popp and Yen, 2006;Chen et al.,
2008;Gialampoukidiset al., 2016).

The relationship between military expenditures armbund tourism was negative in the
short term, thus showing that higher military exgieures decrease international tourist arrivals.
This invokes concern for policy makers in attragtioreign tourists. A direct relationship was
found between the increased number of armed fopeesonnel and inbound tourism, thus
confirming the strong inclination of internation@lurists toward safe and healthy visitations
(Seabra et al., 2020; Bassil et al., 2019;Corbat.e2019; AsonguandNwachukwu, 2019).

In the short-and long-term results, arms impordéshto show a positive relationship
with tourism receipts because higher arms impotérasbly led to an increased tendency to
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upsurge tourism income across countries. The otteef factors, including a country’s
economic growth, trade openness, and FDI infloesulted in increased tourism income. These
results are in line with the results of Kollias aRdpadamou (2019) and Nasaani et al. (2017),
who provoked the need for safe and healthy toudsder arms support.

Finally, in the short- and long-term results, ther@s clear evidence of a crowding-out
effect between military expenditures and ICT expemes because higher military expenditures
reduced the expenses on ICT infrastructure. Thezefbere was a need to balance the “guns and
butter proportion” in the policy scenario (Juradighez and Jiménez-Martin, 2019).

The significant error correction term in all fourodels confirmed the long-term
convergence in the given models with a range d¥580% (minimum to maximum). The Wald
F-statistics showed that except for the INBOUND glpthe remaining three models exhibited a
long-term and cointegrated relationship betweervénmbles.

Tables10a to 10e show the Granger causality essnat

[Table 10a here]

The results show that WAT Granger caused CCS,tthad a bidirectional relationship
with 1UI, SIS, FDI, GDP, and TOP. The results camied that WAT substantially influenced
ICT factors and growth-specific factors, which teddo show mutual coordination with growth-
specific factors and Internet users. By contrashTAed computer and communication services
were confirmed in the given data set.

[Table 10b here]

Table 10b shows the bidirectional relationship le=w TD and ICT factors. By contrast,
TD showed a bidirectional relationship with the \gti-specific factors, except for trade
openness. The results concluded that tourism demareased with the ICT factors and growth-
specific factors. This relationship was a two-wagagess, thus confirming that tourism demand
influenced the ICT and growth-specific factors. [EabOc shows the Granger causality estimates
for the INBOUND model.
[Table 10c here]

The results showed that inbound tourism has a dgtional relationship with arms
imports, per capita income, and FDI inflows, butad no cause—effect relationship with military
expenditures, trade openness, and armed forcesnpets These results confirmed that inbound
tourism has a two-way causal relationship with anmgorts, thus confirming the need for arms
imports in providing safe and healthy tourism ia tranel of selected countries. Table 10d shows
the Granger causality estimates for tourism income.

[Table 10d here]

The results show that tourism receipts had a litowal relationship with military
expenditures, armed forces personnel, and growabiHsp factors, but it had a unidirectional
causality running from tourism receipts to arms amg across countries. Table 10e shows the
Granger causality estimates for ICT factors.

[Table 10e here]
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The Granger causality estimates showed that armsrisiand growth-specific factors
had a bidirectional relationship with the ICT indéxus confirming that arms imports increased
with the ICT factors and moved together in the legn results. Therefore, effective
knowledge-sharing policies are substantially resgifior militarization.

5. Conclusions

Terrorism is a global phenomenon. It draws thenéitia of the public, and media
coverage plays a role in promoting terrorist agendéhe fast development of the tourism
industry is a good indication for global busine&dobal economy relies considerably on the
tourism industry. The ICT factors are significamtiuencers in tourism, travel, and other related
industries. The integration of ICT in the tourisosiness is fundamental for attaining sustainable
tourism endeavors. Tourism ventures can come tdatedront globally via solitary tap on the
keypad because of the rise of portable PCs, welvations, and so on. This study examined the
linkages between ICTs, tourism industry, and iraéamal terrorism in a panel of 28 countries
with higher-than-average incidences of terrorisime Tesults confirmed the importance of ICTs
to the war on terrorism and the development ofisouriin the 28-countrypanel. Secure Internet
servers and computer and communication servicesowegd the process of WAT, and there is an
upsurge in armed forces personnel, arms imports nahtary expenditures, which substantially
improved ICT infrastructure. A country’'s GDP perpita and trade openness both positively
influenced inbound tourism, whereas ICT factors amlitary factors increased tourism demand
and tourism receipts, respectively. The resulthefGranger causality indicated the bidirectional
causality among i) the WAT index, ICT factors, agrawth-specific factors; ii) tourism demand
index and ICT factors, FDI, and per capita incoimgjnbound tourism and arms imports, per
capita income, and FDI inflows; iv) tourism recsi@nd military expenditures, armed forces
personnel, and growth-specific factors; and v) i6dex and arms imports and growth-specific
factors. The unidirectional causality runs from the WAT index to computer and
communication services, ii) trade openness to saurdemand index, iii) tourism receipts to
arms imports, and iv) armed forces personnel to I@dex. Therefore, it is important to
determine what type of terrorism and tourism pebciare needed to i) provide a clear
understanding of hazard examination and crisis gement, ii) provide a proactive arrangement
to make tourism less questionable, and iii) advgrargicular approaches to forestall terrorism
against travelers and fight terrorism once it oscur

It is ostensibly a formidable challenge to urgeioret to set harsher punishments for
those who abuse this technology, in addition tovayaking worldwide engagement in fighting
for this cause. It is important to make sure thatiomal governments stay active in fighting
terrorism and expanding the tourism industry. IGheuld considerably contribute in controlling
terrorism and helping improve tourism industriediickh plays a key role in uplifting global
economies. The ICT—tourism—terrorism nexus hasigedfits importance in possible future
studies to work on single countries (using both nmaend micro data) to obtain more robust
inferences. Furthermore, the role of institutiogadlity in bringing harmony and peace in tourist
destinations is imperative for smart tourism; thenme, this factor should be included to obtain
diverse results. The utilization of smart applica, knowledge spillovers, marketing
destinations, web-based applications, and smartdeslgning may further galvanize tourism to
sway the tourists’ decision about safe and healifiyations. Therefore, these technologies may
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further enhance the knowledgebase for reducingoriem. Finally, R&D expenditures and
financial development indicators maybe utilizedotatain diverse results in the frame of the
ICT—tourism—terrorism nexus across countries.
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Appendix

Table —A: Kaiser-Guttman Principal Factors for WAT

Loadings
Variables F1 Communality | Unigueness
AFP 0.747831 0.559251 0.440749
AIMP 0.75277! 0.56666: 0.43333
ME 0.318625 0.101522 0.898478
Factor Variance Cumulative Difference Proportion Cumnulative
F1 1.22743 1.22743 1 1
Total 1.227436 1.227436 1
Methods Model Independence Saturated
Discrepanc 0.01135! 0.56769! 0
Parameters 6 3 6
Degrees-of-freedom 0 3
Table —B: Kaiser-Guttman Principal Factors for ICT
Unrotated Loadings
Variables F1 F2 Communality | Uniqueness
CCS 0.063026 0.369745 0.140683 0.85931)
18]} 0.968509 -0.098108 0.947635 0.0523645
MCS 0.908744 -0.165819 0.853312 0.146688
SIS 0.794729 0.279846 0.709908 0.290092
Factor Variance Cumulative Difference Proportion Cunulative
F1 2.39939: 2.39939: 2.147241 0.90490! 0.904901
F2 0.252146 2.651538 0.095094 1
Total 2.65153i 2.65153i 1
Methods Model Independenct Saturated
Discrepancy 0.004758 1.921894 0.000000
Paramete! 11 4 10
Degrees-of-freedom -1 6
Table —C: Kaiser-Guttman Principal Factors for ICT
Loadings
Variables F1 Communality| Uniqueness
ITR 0.942428 0.888171 0.111829
ITE 0.897249 0.805056 0.194944
INBOUND 0.930128 0.865138 0.134862
Factor Variance Cumulative Difference Proportion Cumulative
F1 2.55836! 2.55836! 1 1
Total 2.558365 2.558365 1
Methods Model Independenct Saturated
Discrepancy 0.001067 2.275059 0
Parametel 6 3 6
Degree-of-freedon 0 3
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Tablel: Current Literatureon ICTs-Terrorism-Tourism Nexus

N

Authors Country Time Period ICTs factors | Results
and Others
Aldakhil et al.| South Asia 1975-2016 Telephone, ICTs support
(2019) internet, mobile | country’s
penetration, economic
R&D activities through
expenditures, etg utilizing R&D
expenditures tha
helpful to attract
FDI inflows in
the region.
Nizam et al.| Pakistan 1975-2017 Mobile, Energy demand,
(2020) telephone trade, and humar
subscription, capital are the
human capital main
energy demand, | determinants of
etc. ICTs penetration
that achieve
green
development in @
country.
Zhang and Asian countries | 1990-2016 Mobile phone,| ICTs factors
Danish (2019) internet users, | supported
human capital, | country’s
economic economic growth
growth, etc. through human
capital
formation.
Dorcic et al.| Literature review| 2012-2017 Mobile ICTs penetration
(2019) technologies, helpful to
tourism, etc. international
tourists in order
to get
information
about ‘tourists
destination’
through smart
applications,
which ultimately
support tourism
industry across
countries.
Mahmood and 199 countries 1970-2014 Internet, radio,| ICTs assist
Jetter (2020) TV, news paper, | terrorists in the

terrorism, etc.

form of




Authors

Country

TimePeriod

ICTs factors
and Others

Results

coordinating
among group
members and
spreading their
voice, which
latterly decreases$
through
monitoring and
arresting
terrorists, thus
exhibit the
inverted U-
shaped
relationship
between them.

Asgary and
Ozdemir (2019)

Turkey

Questionnaire
used

Weapons of mas
destruction,

terrorists  attack
tourism industry,
etc

sBeside other
factors, global
risks associated
with terrorists
attack largely
influenced
tourism at global
scale.

Adeola and
Evans (2019)

Africa

1996-2017

Mobile, internet
penetration, and
tourism.

ICTs first
decreases than
increasesourism
to exhibit the U-
shaped
relationship
between them.

Seabra et al.
(2020)

European
countries

2002-2016

Terrorism and
tourism

The risk of
terrorism
decreases
international
tourists count for
visitation.

Andrianova
(2020)

Russia

2016

Internet,
financing,
terrorism, etc

Financing
terrorism through
modern
technologies
hamper
economic
activities under

digital economy.




Authors Country Time Period ICTs factors | Results
and Others
Saglam and Turkey 2000-2016 Tourism and | Structural shocks
Ampountolas economic shocks lead to decrease
(2020) country’s tourism
demand.
Gok et al. (2020)| Turkey 2012-2016 Terrorism and Terrorists attack

equity market

and risk of
terrorism
negatively affect
equity market in
a country.




Table 2: Sample of Countries

Countries | Region | Countries | Region | Countries | Region | Countries| Region
Iraq Middle India South Asial Congo Central Kenya East
East Africa Africa
Nigeria West Turkey Middle Sudan North France Westerr
Africa East Africa Europe
Syrian Arab Middle Libya North Cameroon Central Ethiopia East
Republic East Africa Africa Africa
Pakistan South Egypt Linked Thailand Southeast] Mali West
Asia with Asia Africa
Northeast
Africa and
the Middle
East
Yemen Middle Philippine Southeast Bangladesh South Asia Saudi | Middle
East Asia Arabia East
Lebanon Middle Colombia South United States North United Europe
East America America Kingdom
Burundi East China East Asia Russian | Connected Israel Middle
Africa Federation with East
European,
Asian, the
Pacific and
Arctic
oceans.




Table 3: PCA for ICT variables

Panel -A : Eigenvalues (Sum =4, Average = 1)

Cumulative  Cumulative

Number Value Difference  Proportion Value Proportion

1 2.192 1.167 0.548 2.192 0.548

2 1.024 0.391 0.256 3.217 0.804

3 0.633 0.483 0.158 3.85( 0.962

4 0149 --—--- 0.037 4 1

Panel -B: Eigenvector s (loadings)
Variable PC1 PC 2 PC 3 PC4

SIS 0.52y 0.161 -0.731 0.40(
MCS 0.545 -0.266 0.612 0.506
[UI 0.644 -0.05( 0.035 -0.762
CCS 0.097 0.948 0.298 0.033




Table4: PCA for TD Mod€

Panel -A: Eigenvalues (Sum = 3, Average=1)

N

Cumulative Cumulative
Number Value Difference Proportion Value| Proportior
1 2.54% 2.243 0.84§ 2.545 0.84§
2 0.301 0.148 0.10( 2.84¢6 0.949
3 0.153 0.051 3 1
Panel -B: Eigenvector s (loadings)
Variable PC1 PC 2 PC 3
ITR 0.593 -0.16( -0.788
ITE 0.57% -0.59¢ 0.5585
INBOUND 0.562 0.783 0.264




Table5: PCA for WAT Index

Panel -A: Eigenvalues (Sum = 3, Average=1)
Cumulativ& Cumulative
Number Value Difference Proportion Value| Proportion
1 1.708 0.692 0.569 1.708 0.564
2 1.016 0.742 0.334 2.724 0.90§
3 0.274 0.091 3 1
Panel -B: Eigenvectors (loadings):
Variable PC 1] PC 2 PC 3
AFP 0.683 -0.273 0.676
AIMP 0.71d 0.037 -0.707
ME 0.16¢ 0.961 0.22(




Table6: Summary of Pandl Unit Root Tests

M ethods AFP | AIMP | CCS FDI | GDPPC [INBOUND| ITE ITR [UI MCS ME SIS TOP
L evel
StationafStationafStationaf No- |No- No- [No-stationary  No- Stationary StationafStationafStationar
LLC Stationary y y y stationarystationary |stationary stationary y y y
-1.17584Stationaf No- No- No- [No-stationary  No- No- No- No-
StationaryStationar (0.1198 y stationary stationary| stationary stationary | stationary|Stationafstationar stationa
IPS y y y y
StationafStationatStationa No- No- No- |No-stationary  No- No- Stationar No- No-
y y y stationary stationary| stationary stationary| stationary] vy stationar stational
ADF Stationary y y
StationafStationafStationaf No- No- No- [No-stationary  No- Stationar No- No-
y y y stationary stationary|stationary stationary y stationar stational
PP Stationary Stationary y y
First Difference
Stationary StationafStationarStationafStationary Stationary Stationary Stationary No- Stationary Stationa 6.04972Stationar
LLC y y y stationary y (1.0000 y
StationaryStationafrStationalStationar Stationary Stationary|Stationary Stationary No- | Stationary Stational 1.3035(QStationaf
y y ¥ stationary y (0.9038 y
IPS
Stationary StationafStationarStationarStationary Stationary Stationary Stationary No- Stationary StationafStationafStationaf
IADF y y y stationary y y y
StationaryStationarStationarStationarStationary Stationary|Stationary Stationary Stationary StationafStationafStationar
PP y y y Stationary| y y y

Note: Small Bracket shows probability values.



Table 7: Pedroni Cointegration Estimates

Methods | Modd-l: | Model- | Moddl - | Model - | Modd -I11: | Model - Modd -
WAT-I| I [1: TD-l |[1l1: TD- | INBOUND |IV: V:ICT
Series: WAT-IIl | Series. 1l Series: Tourism | Series:
WAT Series: TOPTD | Series. | GDPPC Income ICT
TOP WAT GDPPC |TD SIS | FDI TOP Series: GDPPC
GDPPC | SIS FDI [UI AFPAIMP | GDPPC | FDI
FDI MCS MCS ME FDI TOP | TOP

IUI CCs INBOUND | AFP AFP
CCs AIMP AIMP
MEITR | ME

Panelv- |1 " 4 N " 4 "

Statistic

Panel rho{ 11 " " " " " "

Statistic

Panel PP-| v N N N " 4 N

Statistic

Panel N N N N " 4 N

ADF-

Statistic

Group 71 71 u u 71 u u

rho-

Statistic

Group N N N N 71 " N

PP-

Statistic

Group N N 71 N " 71 N

ADF-

Statistic

Note: \ shows significant estimate and having cointegraééationship between the variables.
U shows insignificant estimates and having no cgnatied relationship between the variables.




Table 8: Panel FM OL S Estimates

Panel Fully M odified L east Squares (FMOLS)

Models LOG(A | LOG(Al |LOG(C |LOG(U | LOG(M |LOG(M |LOG(SI |LOG(GDP | LOG(T |LOG(F R?
FP) MP) C9) 1) C9) E) S PC) OP) DI)
Equation I: 0.005 | -0.0005 | -0.009 0.004 0.974 0.060 0.001 0.9997
LOG(WAT) (0.009) | (0.868) (0.000) (0.039) | (0.000) (0.000) | (0.479)
Diagnostic Resultsfor Equation (1) Heter oskedasticity test F-statistics: 1.144 Prob. value, F-statistics: 0.333
Equation II: | 0.011 0.002 0.037 0.956 0.043 0.0008 0.999
LOG(ICT) (0.016) | (0.051) (0.000) (0.000) (0.000) | (0.621)
Diagnostic Resultsfor Equation (I1)? Heter oskedasticity test F-statistics: 0.642 Prob. value, F-statistics. 0.588
Equation 0.133 -0.007 0076 | 0.812 0.291 -0.019 0.968
IIILOG(INB (0.120) | (0.777) (0.470) (0.000) (0.035) | (0.524)
OUND)
Diagnostic Resultsfor Equation (111)? Heter oskedasticity test F-statistics: 1.160 Prob. value, F-statistics: 0.324
Equation IV: 0.207 | 0.048 0.124 -0.0487 | 0.898 0.201 -0.040 0.969
LOG(TD) (0.000) | (0.366) (0.002) | (0.187) | (0.000) (0.155) | (0.177)
Diagnostic Resultsfor Equation (1V) Heter oskedasticity test F-statistics: 1.743 Prob. value, F-statistics: 0.096
Equation V: | -0.024 0.085 0.228 1.325 0.045 -0.012 0.949
LOG(ITR) (0.842) | (0.026) (0.1412) (0.000) (0.82) (0.781)
Variance | nflation Factors
VIF for 1.067 9.348 7.816 4.565 1.278 1.194
Equation 1: | _
LOG(WAT) 3.352
VIF for 1.041 1.055 1.18( | 2061. 1.164 1.182
Equation 11:
LOG(ICT)
VIF for 0.007 1.055 1.180 I 1.206 1641. 1.182
Equation 111:
LOG(INBOU
ND)
VIF for 1.067 9.348 7.816 3.352 54.56 | 1.278 1.194
Equation IV:
LOG(TD)
VIF for 1.041 1.055 1.18( N 61.20 1.164 1.182
Equation V:
LOG(ITR)

Note: small bracket shows probability vafiexcluding controlled variables.



Table9: PM G Estimates

Variables Ln(WAT); | Ln(INBOUND); Ln(TINCOME); | Ln(ICT)
AIN(WAT) 1 -0.153* |- e e
AIN(INBOUND);; | ----- 0.941* |- | e
AIN(TINCOME).; | ----- | ----- -0.062 | -
AN(ICT)a |- |- | e -0.023
Aln(CCS) N e e s
Aln(1U), 0.062  |--—- e e
AIn(SIS) -0.259** | --- e e
AIN(SIS).1 -0.087 |- e e
Aln(MCS), -0.012 |- e e
Aln(ME), | ----- -0.259* 0.018 -0.348*
AINME);, | - -0.105 |- | e
AIN(ARMSIMPORT), | ----- 0.0002 0.037*** 0.003
AIn(AFP)Y | - 0.526* 0.432* 0.0008
AlNn(GDPPC) 1.124* 0.814* 1.160* 0.532*
AIn(GDPPC); | ---—- |- -0.093 | -
Aln(TOP) -0.842* 0.856* 0.669* -0.261*
Aln(FDI), 0.019 -0.009 0.085** -0.0001
(R e e e 0.00007
(CointEQ).4 -0.186* -0.058* -0.104* -0.200*
L ong-run Coefficient

In(CCS) S e e
In(1UI) 0333 |- e e
In(SIS) -0.121 |- e e
In(MCS) A e e s
In(ME) | ---- -0.188 0.176 -0.369**
IN(ARMSIMPORT) | ----- 0.310 0.359*** 0.016
In(AFP) | ----- 0.526 0.558** 0.004
In(GDPPC) 0.663 0.642* 0.910* 0.631*
In(TOP) -1.504** 0.679 0.677 0.087
In(FDI) 0.102 -0.163 0.065 -0.031
Constant 17.875* -4.979 -2.189 -2.121
ARDL Bounds Test

Wald F-statistics | 4.394** | 3.368 | 4.425* | 11.609*
Critical Values Bounds

10% 1(0) Bound | 2.38 10% 1(1) Bound | 3.45

5% I(0) Bound | 2.69 5% I(1) Bound | 3.63

2.5% 1(0) Bound | 2.98 2.5% (1) Bound | 4.16

1% [(0) Bound | 3.31 1% I(1) Bound | 4.63

Note: *, **, and *** indicates 1%, 5% and 10% leve significance.




Table10a: Granger Causality Estimatesfor WAT Modéel

Variables| CCS WAT IUI MCS SIS FDI GDP TOP
CCs N/A # — VN YN # # #
WAT — N/A > # — - - -

IUI # - N/A - YN VN VN VN
MCS > # > N/A — - - —

SIS > > > > N/A # — —

FDI # > > > # N/A VN #

GDP — — — — — — N/A —
TOP — > > > # # > N/A

Note: N/A shows

not applicable, # shows no caugalit> shows one way linkage
(unidirectional),—~ shows two way linage (bidirectional).

Table 10b: Granger Causality Estimatesfor Model -2: TD M odel

Variables | Ul CCs MCS SIS GDPP(C FDI TOP TD
1UI N/A # - — — JEN PEN PEN
CCSs — N/A > > # # # >
SIS > > > N/A > # — VN
GDPPC | & — > > N/A > > -
FDI > # > # > N/A # >
TOP PN N PN # - i N/A —

TD “— — <~ — — > # /A

Note: N/A shows

not applicable, # shows no causgalit> shows one way linkage
(unidirectional),—~ shows two way linage (bidirectional).

Table 10c: Granger causality estimatesfor Model -3: INBOUND

Variables ME INBOUND| AIMP GDPPC FDI TOP AFP
ME N/A # — # > VN VN
INBOUND | # N/A — VN JEN # #
AIMP # > N/A — JEN # PN
GDPPC # — — N/A > > #

FDI — — — — N/A # #
TOP . # # . # N/A #
AFP — # — — # — N/A

Note: N/A shows not applicable, # shows no caugali- shows one way linkage
(unidirectional),—~ shows two way linage (bidirectional).



Table 10d: Granger Causality Estimatesfor Tourism Income M odel

Variables ME ITR AIMP AFP GDPPC TOP FDI
ME N/A > — — # — YN
ITR — N/A — VN TN PN PN
AIMP # # N/A VN - # TN
AFP > > > N/A - - #
GDPPC # > > # N/A > >
TOP > > # # > N/A #
FDI > > > # > # N/A
Note: N/A shows not applicable, # shows no causalit- shows one way linkage
(unidirectional),—~ shows two way linage (bidirectional).
Table 10e: Granger Casualty Estimatesfor ICT Factors
Variables AIMP | ME AFP GDPPC FDI TOP ICT
AIMP | - # — — — # >
ME — | memmeee- — # — > #
AFP > i e # # — —
GDPPC > # # | mmmeemeee- > > >
FDI > > # I # >
TOP # > # > i —
ICT > # # - - I e
Note: N/A shows not applicable, # shows no caugali- shows one way linkage

(unidirectional),—~ shows two way linage (bidirectional).



Highlights
To examine the relationship between ICTs, terrorism, and tourism in a panel of 28
countries.
Global terrorism index is used to select the countries between 5 (moderate) and 10 (high
terrorism incidence).
Panel FMOLS estimator is used for robust inferences.
Principal component matrix is used to construct war against terrorism, ICTs, and tourism
index.
The results confirmed that ICTs largely supported war against terrorism and tourism

across countries.
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